Methionine synthase (5-methyltetrahydrofolate-homocysteine methyltrans ferase [EC 2.1.1.13]) is one of the two mammalian enzymes known to be dependent on Cbl. The enzyme catalyzes the transmethylation from McH4F to L-homo cysteine, forming L-methionine and H4F. L-Methionine is used for protein synthesis or converted to AdoMet. AdoMet is a primarily important methylating agent in biological transmethylation reactions as well as a substrate for polyamine synthesis. H4F serves as an essential cofactor in one-carbon unit metabolisms including amino * To whom correspondence should be addressed . (13) . The relative molecular weight of the subunit was determined by electrophoresis on 12.5% polyacrylamide gel under denaturing conditions as described by Laemmli (14) , except that bisacrylamide was used at a concentration of 0.5% that of acrylamide. Proteins were stained using a Silver Stain II kit (Wako, Osaka, Japan) according to the manufacturer's instruc tions. A. 1st Mono-Q chromatography. Two peaks of activity were named as peaks I and II according to the order of elution. B. Re-chromatography of peak I on Mono-Q. Peak fractions dialyzed were injected and eluted under the same conditions as in A. C. Re-chromatography of peak II on Mono-Q. Peak fractions dialyzed were injected and eluted under the same conditions as in A. a Purification from 600g of rat livers. b Peaks I and II of the enzyme from the previous step were separatel y applied onto 2nd Mono-Q and CHT-I columns. Fig. 2 . SDS-polyacrylamide gel electrophoresis of fractions at each purification step.
RESULTS

Purification
Samples boiled in the presence of 32mm DTT and 1% (w/v) SDS were electro phoresed in 12.5% acrylamide gel and stained by silver staining as described in the text. Lane 1, crude extract from rat liver; lane 2, DE-52 eluate; lane 3, ammonium sulfate fraction; lane 4, hydroxyapatite eluate; lane 5, Butyl -TOYOPEARL eluate; lane 6, DEAE-TOYOPEARL eluate; lanes 7 and 10, 1st
Mono-Q peaks I and II, respectively; lanes 8 and 11, 2nd Mono-Q peaks I and II, respectively; lanes 9 and 12, CHT-I peaks I and II, respectively. Molecular weight markers, Sigma MW-SDS-6H. The enzyme activity loaded was 0.01 milliunit in lanes 1 to 6, 0.08 milliunit in lanes 7 to 9, 0.3 milliunit in lanes 10 to 12. Arrowhead indicates the position of methionine synthase. absolutely required by Escherichia coli Cbl-dependent methionine synthase for reactivation through reductive remethylation of the inactivated holoenzyme (15) . Like the pig liver enzyme (7), the rat liver enzyme also required AdoMet in the presence of DTT almost absolutely for activity, although AdoMet was still not saturated even at 0.1mM (data not shown).
DISCUSSION
In this paper, we reported 44,000-fold purification of methionine synthase from rat liver. Purified peak II enzyme was homogeneous and showed specific activity of 1.8units/mg of protein. This value was comparable with that of the purified enzyme from pig liver (7), more than 100-fold higher than that of the purified enzyme from human placenta (8) , but six-fold lower than that of the purified E. coli enzyme (10) . Since Cbl-dependent methionine synthase requires a reducing system and AdoMet for activation by reductive methylation of the 
